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Background: Cervical cancer ranks second as the cause of death in women worldwide. Cervical 
cancer is preventable by Human Papilloma Virus (HPV) immunization. It was hypothesized that 
use of HPV immunization is determined by biopsychosocial factors as involved in the Health Belief 
Model and Social Learning Theory. This study aimed to analyze the determinants of HPV 
immunization use in women of reproductive age. 
Subjects and Method: This was an analytic observational study with a cross-sectional design. 
The study was conducted at Permata Harapan Clinic and Budi Sehat Laboratory Clinic, Surakarta, 
Central Java. The data were collected from February to March 2018. A sample of 200 women was 
selected by random sampling, consisting of 50 women undertaking screening and 150 women not 
undertaking screening. The dependent variable was HPV immunization. The independent variables 
were perceptions of susceptibility, seriousness, benefit, barrier, respectively, and self-efficacy, 
education, family income, employment status, family support, social environment, and cervical 
cancer screening. Data on HPV vaccine use were taken from medical record. The data were 
collected by questionnaire and analyzed by path analysis. 
Results: Use of HPV immunization was directly associated with perceived susceptibility (b= 2.01; 
95% CI= 1.03 to 3.00; p<0.001), perceived seriousness (b= 1.52; 95% CI 95%= -0.08 to 3.13; 
p=0.063), self efficacy (b= 1.55; 95% CI= 0.05 to 3.05; p=0.043), and perceived barrier (b= -2.25; 
95% CI= -3.22 to -1.28; p<0.001). It was indirectly associated with perceived benefit, education, 
family income, employment status, family support, social environment, and cervical cancer 
screening. 
Conclusion: Use of HPV immunization is directly associated with perceived susceptibility, 
perceived seriousness, self-efficacy, and perceived barrier. It is indirectly associated with perceived 
benefit, education, family income, employment status, family support, social environment, and 
cervical cancer screening.  
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Cervical cancer is at the second place after 
breast cancer as the cause of death and 
malignancy in women in the world. The 
incidence of cervical cancer causes deaths 
of about 275,000 per year with an 
estimated 500,000 new cases each year. 
The number of cases of cervical cancer in 
Indonesia is 20,928 per year with the 
mortality rate of 9.498 per year (Cunning-
ham et al., 2017; Brunni et al., 2017; Wiebe 
et al., 2012; WHO, 2017). Most cervical 
cancer patients in East Java are 21,313 
people followed by Central Java for about 
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19,739 people (Infodatin, 2015). The main 
cause of cervical cancer is a persistent 
infection by Human Papilloma Virus (HPV) 
especially type 16 and 18 (HPV Information 
Center, 2017). In 2006, two HPV vaccines 
have been licensed and marketed in many 
countries around the world. Although HPV 
vaccine is effective in preventing infection, 
the vaccination coverage is not optimal in 
most countries (Fernández et al., 2014). 
Several studies have shown that 
psychosocial and sociodemographic factors 
such as perceptions of susceptibility to HPV 
infection and cervical cancer, vaccine effec-
tiveness, safety and side effects of vaccines, 
concerns that vaccines will trigger free sex, 
race, education, family income and the 
availability of health insurance affect the 
use of vaccinations HPV (Fernández et al., 
2014; Alberts et al., 2017). Two of the 
recommended models for explaining and 
understanding health behavior are the 
Health Belief Model (HBM) and Social 
Learning Theory. 
This study aimed to analyze the bio-
psychosocial determinant of HPV vaccine 
use using Health Belief Model and Social 
Learning Theory. 
 
SUBJECTS AND METHODS 
1. Study Design 
This was an analytic observational study 
with a case control desing. The study was 
conducted at Permata Harapan Clinic and 
Clinical Laboratory of Budi Sehat, Sura-
karta, Central Java, from February from 
March of 2018. 
2. Population and Sample 
The population in this study were women 
who received HPV vaccine and who did not 
receive HPV vaccine. A sample of 200 
women consisting of 50 women with HPV 
vaccine and 150 women without HPV 
vaccine was selected by fixed disease 
sampling. 
3. Study variable 
The dependent variable is HPV vaccination. 
The independent variables are perception 
of vulnerability, perception of seriousness, 
perception of benefits, perception of 
barriers, self efficacy, family support, edu-
cation, family income, employment status, 
social environment and cervical cancer 
screening. 
4. Operational definition of variables 
Perceived susceptibility was defined as 
positive or negative assessments of the risk 
for cervical cancer. It was measured using 
questionnaires. The measurement scale was 
continuous, but for the purpose of data 
analysis, it was transformed into dichoto-
mous coded 0 for low and 1 for high. 
Perceived seriousness was defined as 
the individual's subjective perceptions of 
how severe the physical and social conse-
quences of cervical cancer. It was measured 
by questionnaires. The measurement scale 
was continuous, but for the purpose of data 
analysis, it was transformed into dichoto-
mous coded 0 for low and 1 for high. 
Perceived benefit was defined as the 
perceived confidence of individuals on the 
benefits of HPV vaccination to reduce the 
risk of cervical cancer. It was measured by 
questionnaires. The measurement scale was 
continuous, but for the purpose of data 
analysis, it was transformed into dichoto-
mous coded 0 for low and 1 for high. 
Perceived barrier was defined as a 
belief that is an individual obstacle or 
barrier to HPV vaccination resulting in 
negative health action outcomes. It was 
measured by questionnaires. The measure-
ment scale was continuous, but for the 
purpose of data analysis, it was transform-
ed into dichotomous coded 0 for low and 1 
for high. 
Self efficacy was defined as the 
conviction / ability of within a person to do 
HPV vaccination. It was measured by 
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questionnaires. The measurement scale was 
continuous, but for the purpose of data 
analysis, it was transformed into dichoto-
mous coded 0 for low and 1 for high.  
Family support was defined as the 
support provided by the family that 
includes attitudes, behaviors manifested in 
actions so that women received HPV 
vaccinations. It was measured by question-
naires. The measurement scale was conti-
nuous, but for the purpose of data analysis, 
it was transformed into dichotomous coded 
0 for weak and 1 for strong. 
 The level of education was defined as 
the level of formal education last pursued to 
get a diploma. It was measured by 
questionnaires. The measurement scale was 
categorical. 
Income was defined as the amount of 
money received by an individual or com-
pany of its activities, measured using ques-
tionnaires. It was measured by question-
naires. The measurement scale was conti-
nuous, but for the purpose of data analysis, 
it was transformed into dichotomous coded 
0 for low and 1 for high. 
Occupation was defined as the main 
activity, task or work performed by the 
individual. It was measured by question-
naires. The measurement scale was 
categorical. 
Social environment was defined as a 
process of learning that is done through 
observation of the behavior of other indi-
viduals who are considered to have more 
value. It was measured by questionnaires. 
The measurement scale was continuous, 
but for the purpose of data analysis, it was 
transformed into dichotomous.  
Cervical cancer screening was defined 
as the examination of visual inspection 
acetate acid or pap smear done to detect the 
existence of abnormalities. It was measured 
by questionnaires. The measurement scale 
was categorical. 
HPV vaccination was defined as a 
vaccine conducted to prevent the occur-
rence of diseases caused by HPV viruses. It 
was measured by medical record. The 
measurement scale was categorical. 
5. Data analysis 
Univariate analysis was conducted to see 
the frequency distribution and percentage 
characteristics of the subjects. Bivariate 
analysis was conducted to study the 
relationship between HPV vaccine and the 
independent variables using chi-square test 
and odds ratio (OR) with 95% confidence 
level (CI). Furthermore, multivariate ana-
lysis was  done using path analysis. 
6. Research Ethics 
The research ethics included informed 
consent, anonymity, confidentiality and 
ethical clearance. The ethical clearance in 




1. Subjects characteristics  
The frequency distribution of the 
characteristics of the study subjects is 
described in Table 1. 
Table 1. The distribution of subjects by age and marital status 
No Characteristics Frequency (n) Percentage (%) 
1 Age (Year)   
 < 38 98 49 
 ≥ 38 102 51 
2 Marital status   
 Single 20 10 
  Married 180 90 
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2. Path Analysis 
The results of the research analyzed using 
STATA 13 are presented as follows: the 
number of measured variables was 12, 
endogenous variables were 9, and exoge-
nous variables were 3, so the degree of 
freedom (df) was 54. df over identified 
value was obtained which means that path 




















Figure 1. Structural model of path analysis 
 
There was a relationship between 
perceived susceptibility and HPV immu-
nization. Women with high perceptions of 
susceptibility were more likely to use HPV 
immunization (b= 2.01; 95% CI= 1.03 to 
3.00; p <0.001).  
There was a relationship between 
perceived seriousness and HPV immuniza-
tion. Women with high perceived serious-
ness were more likely to use HPV immu-
nization (b= 1.52; 95% CI= -0.08 to 3.13; 
p= 0.063).  
There was a relationship between 
perceived barrier and HPV immunization. 
Women with high perceived barrier were 
less likely to use HPV immunization (b= -
2.25; 95% CI= -3.22 to -1.28; p<0.001).  
There was a relationship between self 
efficacy and HPV immunization. Women 
with strong self efficacy were more likely to 
use HPV immunization (b = 1.55; 95% CI = 
0.05 to 3.05; p = 0.043).  
There was a relationship between 
education level and self efficacy. Women 
with higher education level was more likely 
to have strong self-efficacy (b= 1.53; 95% 
CI= 0.88 to 2.19; p<0.001).  
There was a relationship between 
family support and self efficacy. Women 
with strong family support were more likely 
to have strong self-efficacy (b= 0.68; 95% 
CI= 0.08 to 1.28; p = 0.027).   
There was a relationship between 
income and perceived barrier and. Women 
with high income were less likely to have 
high perceived barrier (b= -2.00; 95% CI= -
2.67 to -1.34; p<0.01). 
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There was a relationship between 
perceived benefit and perceived barrier. 
Women with high perceived benefit were 
less likely to have high perceived barrier 
(b= -0.74; 95% CI= -1.37 to -0.10; p= 
0.023).
Table 2. Results of path analysis on the biopsychosocial determinants of HPV 
immunization in reproductive age women 
Dependent Variable 
 
Independent Variable b 





Direct Effect  
     HPV immunization use                                    High perceived 
susceptibility 2.01 1.03 3.00 <0.001 
HPV immunization use  High perceived 
seriousness 1.52 -0.08 3.13 0.063 
HPV immunization use  High perceived barrier -2.25 -3.22 -1.28 <0.001 
HPV immunization use  Self-efficacy 1.55 0.05 3.05 0.043 
Indirect Effect  
     Self-efficacy  Education ≥Senior high 
school 1.53 0.88 2.19 <0.001 
Self-efficacy  Strong family support           0.68 0.08 1.28 0.027 
High perceived barrier  High income -2.00 -2.67 -1.34 <0.001 
High perceived barrier  High perceived benefit -0.74 -1.37 -0.10 0.023 
High perceived 
seriousness 
 Education ≥Senior high 
school 1.50 0.77 2.24 <0.001 
High perceived 
seriousness                                  
 Cervical cancer screening 
1.94 1.17 2.71 <0.001 
High perceived 
susceptibility 
 Education ≥Senior high 
school 1.19 0.46 1.92 0.001 
High perceived 
susceptibility                                   
 Cervical cancer screening 
1.89 1.17 2.61 <0.001 
Cervical cancer screening  Education ≥Senior high 
school 2.01 1.25 2.95 <0.001 
Perceived benefits                Education ≥Senior high 
school 2.16 1.46 2.86 <0.001 
High income  Occupational  2.44    1.76    3.12 <0.001 
Family Support       Strong social environment 1.94 1.31 2.56 <0.001 
N Observation = 200  
     Log Likelihood = -971.53       
 
There was a positive association 
between education and perceived serious-
ness. Women with higher education were 
more likely to have a high perceived 
seriousness (b= 1.50; 95% CI = 0.77 to 
2.24; p <0.001). 
There was a positive association 
between cervical cancer screening and 
perceived seriousness. Women who have 
cervical cancer screening had a greater 
likelihood of having a high perceived 
seriousness (b = 1.94; 95% CI = 1.17 to 2.71; 
p <0.001).  
There was a positive association 
between education and perceived suscepti-
bility. Women with higher education were 
more likely to have a high perceived 
susceptibility (b= 1.19; 95% CI= 0.46 to 
1.92; p= 0.001).  
There was a positive association 
between cervical cancer screening and 
perceived susceptibility. Women who had 
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cervical cancer screening had a greater 
likelihood of high perceived susceptibility 
(b= 1.89; 95% CI= 1.17 to 2.61; p<0.001).  
There was a positive association 
between education and cervical cancer 
screening. Women with higher education 
were more likely to had cervical cancer 
screening (b= 2.01; 95% CI= 1.25 to 2.95; 
p<0.001).  
There was a positive association 
between employment and income. Women 
who work outside the house were more 
likely to had high income (b= 2.44; 95% 
CI= 1.76 to 3.12; p <0.001). 
 
DISCUSSIONS 
1. The relationship of perceived sus-
ceptibility and HPV immunization 
The result of this study showed that there 
was a direct relationship between perceived 
susceptibility and HPV immunization. The 
relationship was positive and sigificant. The 
result of this study was in line with a study 
by Roberts et al (2015) which stated that 
there was a positive relationship between 
vulnerability perceptions and the action of 
HPV vaccine. A woman's perception that 
she was vulnerable to HPV infection in the 
future was a strong motivation for HPV 
vaccine. This study was supported by a 
study of Cox et al. (2010)  and Thomas et 
al. (2017) which stated that parental 
intention to vaccinate their children was 
influenced by their child's susceptibility to 
HPV infection, severity infections, vaccine 
efficacy, and immunization barriers. 
2. The relationship of perceived per-
ception seriousness and HPV 
immunization 
The result of analysis showed that there 
was a direct relationship between perceived 
seriousness and HPV vaccine. The result of 
this study is consistent with Kyoung et al. 
(2018), which stated that women with high 
levels of education, greater knowledge, 
awareness of HPV infection and vaccina-
tion, and a high perceived seriousness 
about HPV infection have a strong desire to 
vaccinate and were more likely to vaccinate 
their daughters as well. Tan et al. (2017) 
added that the lack of understanding and 
perception toward the dangers of HPV 
infection became a barrier to HPV vaccine. 
The role of health personnel to provide 
information about diseases caused by HPV 
virus and HPV vaccination was highly 
important. 
3. The relationship of perceived 
barrier and HPV immunization 
The result of analysis showed that there 
was a direct relationship between perceived 
barrier and HPV vaccine. The result of this 
study is consistent with Kyoung et al. 
(2018) which described that there were 
many reasons for the refusal to do HPV 
vaccination, which were lack of awareness, 
high cost, the effectiveness of vaccines, and 
adverse reactions/side effects when doing 
HPV vaccine. Beavis et al. (2016) stated 
that the coverage of HPV vaccine in the 
United States has decreased, this was 
influenced by low socioeconomic where 
women with low socioeconomic status tend 
to ignore to start and finish the dose of 
HPV vaccine, in addition, limited access to 
health services, misperception by doctors 
and patients, and health insurance that 
ensured the use of HPV vaccine were also 
women's considerations in doing HPV 
vaccine. Saqer et al. (2017) added that 
religious values were also the determinant 
in doing HPV vaccine. 
4. The relationship of self-efficacy 
and HPV immunization 
The result of analysis showed that there 
was a direct relationship between self-
efficacy and HPV vaccine. This study was 
supported by a study done by Forster et al., 
(2017), which stated that knowledge of HPV 
and HPV vaccine affected teenagers’ fear, 
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anxiety, and confidence to make decisions 
on doing HPV vaccine. This study was also 
supported by Cox et al., (2010) who stated 
that parents' beliefs to vaccinate their 
children because HPV was a serious disease 
and it can caused cancer. Parents' decision 
to vaccinate their children also depend on 
the provision of vaccines by health care 
providers. 
5. The relationship of education and 
HPV immunization 
The result of analysis showed that there 
was an indirect relationship between 
education level and HPV vaccine through 
self-efficacy, perceived seriousness, per-
ceived susceptibility, cervical cancer screen-
ing, and perceptions of benefit. The direct 
correlation between level of education with 
self efficacy, perception of seriousness, 
perception of susceptibility, cervical cancer 
screening, and perception of benefit was 
positive and statistically significant. This 
was in line with the result of a study by 
Cipriano et al. (2018) which stated that 
parents with high level of education have a 
good acceptance of HPV vaccination in 
their children. Parents with low education 
tend to be mistaken in receiving informa-
tion about HPV vaccine. A low level of 
education affected the knowledge about 
HPV risk and self-efficacy in HPV vaccine 
(McBride et al, 2018).  
This was in line with the result of the 
study by McBride et al (2018) which stated 
that sociodemography such as gender, age, 
education level, relationship status, income, 
and race of a person affected the awareness 
and knowledge about the risks and serious-
ness of HPV infection that can caused 
cancer and non-cancer diseases. A study by 
Kyoung et al. (2018) stated that highly-
educated women have greater knowledge 
and awareness of HPV infection and 
vaccine as well as a high perception of 
seriousness about HPV infection, therefore, 
they have a great desire to vaccinate and 
were more likely to vaccinate their 
daughters as well. 
Nan et al (2016) reported that parents 
with a high education have a perception 
that their child was vulnerable to HPV 
infection so they have the intention to 
vaccinate their children and assumed that 
the vaccine was beneficial. Parents who 
assumed that their children were not 
susceptible to HPV infection would feel 
greater losses if they vaccinate their 
children especially in terms of cost. A study 
by Baumeister et al. (2007) added that 
women in India with an average education 
level agreed that all women regardless of 
age were susceptible to cervical cancer and 
knew that cervical cancer was difficult to 
cure. 
This study was supported by a study 
done by Ndejjo et al. (2017), which stated 
that highly-educated women who live in 
rural area in Uganda, those who were 
already screened could access information 
about cervical cancer from radio and health 
facilities. Most participants believed that 
cervical cancer can be prevented after 
understanding the cause of the disease, how 
it can be avoided and known through 
cervical cancer screening. A study by 
Baumeister et al. (2007) described that in 
women with the majority of average edu-
cation in India found that at least 10% of 
women performed one screening, the 
availability of health insurance with aware-
ness and knowledge about the risk of 
cervical cancer were the reasons for doing 
the screening. However, there were many 
barriers that have been found in Indian 
women decision to do screening, they were 
lack of information, anxiety about test 
results, not knowing the place to do screen-
ing, and high costs. 
Nan et al. (2016) stated that socio-
demography became the determinant factor 
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for parental decision to vaccinate their 
children. Sociodemography including age, 
gender, and level of education. Highly-edu-
cated parents believed that their children 
were at risk of HPV infection and that HPV 
vaccine was harmless and has substantial 
benefits. A study by Sari et al. (2016) stated 
that women's educational level could 
support the knowledge that they have. 
Highly-educated women have broader 
information and knowledge than women 
with low levels of education. Low level of 
education caused a person to be careless to 
existing health programs and the risks that 
would occur. 
6. The relationship of family income 
and HPV immunization through 
self-efficacy   
The result of analysis showed that there 
was an indirect relationship between family 
income and HPV vaccine through self-
efficacy. The direct correlation between 
family income and self-efficacy was positive 
and statistically significant. This study was 
supported by a study done by Dairo et al 
(2016) which stated that family support, 
especially parents supported by knowledge, 
awareness, and economic levels reinforced 
parents' confidence to do HPV vaccine and 
vaccinate their children. This study was 
also supported by Thomas et al. (2017) dan 
Saqer et al. (2017) who stated that the role 
of both parent and spouse was also 
supported by the government's role in 
recommending HPV vaccine to give the 
conviction and willingness to do HPV 
vaccine to both women and parents who 
have children. 
7. The relationship of perceived 
barriers and HPV immunization 
The result of analysis showed that there 
was an indirect relationship between 
perceived barrier and HPV vaccine through 
income and perceptions of benefit. This 
study was is consistent with Beavis et al. 
(2016), which stated that low socioecono-
mic status became one of the obstacles felt 
by women in the United States to start and 
finish the doses of the HPV vaccine. 
According to the research by Hoffmann et 
al. (2008), people with low income became 
one of the barriers to access health services, 
this was related to the transportation to 
health center and the costs of redeeming 
the prescriptions, consultations, and 
treatments. 
According to Rey et al., (2018), there 
were many factors that make parents and 
women hesitant to use vaccines, research 
conducted in France stated that the cove-
rage of vaccines especially HPV was still 
low in that country because they felt the 
benefits of vaccines which were not compa-
rable with the risks to be received such as 
the sexual behavior of their children after 
the vaccine, effectiveness, and safety of the 
vaccine. Parents considered the threat of 
HPV infection was lower than other disea-
ses so that HPV vaccine was not necessary. 
The unavailability of recommendations 
from doctors and health personnel has also 
been one of the obstacles in HPV vaccine 
coverage. A study by Karafillakis et al 
(2017) added that the communication of 
HPV vaccine from health personnel to im-
prove the public perceived benefits, risks, 
side effects, and safety of the HPV vaccine 
was needed, in addition, the number HPV 
vaccine acceptors being sampled by health 
personnel was also an obstacle to the low 
coverage of HPV vaccine. 
8. The relationship of cervical cancer 
screening and HPV immunization 
The result of analysis showed that there 
was an indirect relationship between 
cervical cancer screening and HPV vaccine 
through perceptions of seriousness and 
perceptions of vulnerability. The direct 
relationship between cervical cancer 
screening and perceptions of seriousness 
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was positive and statistically significant. A 
study by Barroeta et al. (2017) stated that 
pap smear screening was still needed both 
in women who have not or have already 
done HPV vaccine. The reason of women to 
routinely do pap smear screening was 
because they realized that HPV can caused 
cervical cancer. In Italy, the screening and 
vaccination programs were comprehensive, 
the consensus group had set specific recom-
mendations for primary HPV and HPV 
vaccination as two prevention strategies. A 
study by Wang et al. (2015) in China found 
that women who did pap smears have a 
high awareness about health. The low 
coverage of pap smears in rural China was 
influenced by socioeconomic and availabi-
lity of health facilities with screening 
programs.  
A study by Cunningham et al. (2015) 
reported that the prevalence of cervical 
cancer screening in both rural and urban 
women was low. However, in terms of 
personal risks for cervical cancer, the 
majority of women felt that they were 
susceptible to cervical cancer. The result of 
a study by Ndejjo et al. (2017) in women in 
rural Uganda revealed the poor knowledge 
about the causes of cervical cancer, signs 
and symptoms, screening methods, and 
prevention. However, they considered 
themselves at risk for cervical cancer, and 
the perception of risk was the determinant 
to do cervical cancer screening. The 
barriers to do cervical cancer screening 
reported were lack of knowledge about 
cervical cancer and screening, health 
system challenges, fear of test results, and 
financial constraints. 
9. The relationship of occupational 
and HPV immunization through 
income  
The result of analysis showed that there 
was an indirect relationship between 
employment status and HPV immunization 
through income. This study was supported 
by a study done by Lim et al. (2015), which 
stated that employment status affected the 
income. A person with a permanent 
employment status has a higher income 
than a person with a temporary emplo-
yment status. This affected the awareness 
of health, where a person with a permanent 
employment status has a higher awareness 
of health. This study was also supported by 
a study of Senicato et al. (2016), which 
stated that women who did not work/ 
housewives have low income because they 
did not receive salary and rely on other 
family members. Women who did not work 
with low socioeconomic status (education 
and low income) have less autonomy and 
few prospects of development and personal 
satisfaction, compared to working women 
from the same social status. Working 
women have a higher awareness of health 
because women with poor health status 
have less chance of being accepted and 
survived in the labor market. 
10. The relationship of social envi-
ronment and HPV immunization 
through family support  
The result of analysis showed that there 
was an indirect relationship between social 
environment and HPV vaccine through 
family support. This study was supported 
by Cunningham et al. (2015) which stated 
that the lack of social support can be a 
barrier to women in screening especially 
when they have to travel long distances to 
health facilities. Social support could be 
obtained from social organizations that 
were followed including support from 
family members, spouses, and friends. This 
study was also supported by Senicato et al. 
(2016), which stated that working women 
have confidence and skills development to 
deal with stressful situations and facing 
social networking development that 
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